
77

Nlj

TIV

ul

YX

AW-4AM
......................:

'r A

411

aim



i I 1w;

WM-1 ye4

.ýkl,#%ký J

gi

'147P

ot
T;,r

ol(ý

Ail,

e,,

%

19

'01 T,

kILr

ý41 4T

Ty
W4".

V a.

4',V" 4

qiw

;40, 4,

ip

ljý '4.)46

4E

44'



UNCLVSSIFIED
SECrAITY CLASSIFICATION OF THIS PAG-E

REPORT DOCUMENTATION PAGE I- %'Appove
11a. REPORT SECURITY CLASSIFICATION lb. RESTRICTIVE MARKINGS

UNCLASSIFIED________________ _____

28. SECURITY CLASSIFICATION AUTHO -R -I TI 3. DISTRIBUTION /AVAILABILITY Of REPORT

Aipproved for public release; distribution is
2b. DECLASSIFICAT&CN IDOWNGRADING SCHEDULE unlimited.

4. PERFORMING ORGANIZATION REPORT NUMBER($) S. MONITORING ORGANIZATION REPORT NUMBER(S)

* Institnte Report No. 280

* 6. NME.OF IRO.RINGO~ JIZTJON 6b. OFFICE SYMBOL 7&. NAME OF MONITORING ORGANIZATIONMa31lan loxicol ogy iranc (if #ppliabl) US Army Biomedical Research and Development
Division of Toxicology ISMRD4L4TOMN Laboratory
6C. AODREM (City, State, and ZIP Code) 7b. ADDRESS 'City, State, anid ZIP Co*e)
* Letterman Army Institute of Research Ft. Detrick

Presidio of San Francisco, CA 94129-6800 Frederick,'?4) 2170.1-5010

164. NAME Or- FUNDING /SPONSORING 18b, OFFICE SYMBOL 9 PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGAKIZATION US Army Medical (INv ppia")

Research & Development Cotiunand
8C. ADDRESS (City, ýtsfv, and ZIP Code) 10D SOURCE OF FUNDING NUMBERS

Ft. Detrick PROGRAM PROJECT TASK' WORK UNIT
.Frederick, MD 21701-5012 E1EMENT NO., NO. NO. CCESSION NO.

ý62720A .83S 1 AB IDA303913
11. TITLE (Iroclude Security Classdcation)

Primary Dermal Irritation Potential of Guanidine N4ikfrate in Rabbits (U)

12. PERSONAL AUTHOR(S)

Yvonne C. LeTellier, Joy W. Bausernan, Ibn W. Korte, Jr.

FIELD GROUP ISUB-GROUP -~Primary dermal irritation; Guanidine tiftrate; Nitroguani-
dine-, Wmaitions, ianmmalian tuxicology; Rabbits; (ItKr

(9. ABSTRACT (Corrnnhe on Peverse if rietsty and xhmity by blac* Ntmber)

*pThe primary dermnal irritation potifitia1l-.o~f uanidine nitrate was determined in male and
female New Zealand White rabbits using a modified' Draize method. Tihe test compound was
classified as a severe primary irritant with corrosive prope-rties. Erythemi, edema,, and
eschar formation (injuries in depth) were detected at 24, 48, anid 7-Zhours 'after dosing.
Irreversible 5kin damage was apparent at the time of sacrifice, 14 daý-..fter dosing,

'CDI T~R BUTION iAVAILABILITY OF ABSTRACT 121 ABSTRACT SECURITY CLASSIFiCAT'CN

L-UNCLASSIFIEDAJNLIMITED C3 SAME As RPT 0 DTIC USERS I Unclassified
22 NAME OF RESPONSIBLE INOIVIOUAL 22b TELEPHONE (Include Atea Co-de) 22c. OFFICE SYkI8IOL

S. Beatrice, CO, I~C 41-S61-360( -CýD-IiLz
DD Form 1473, JUN Pr Aevious edrtions &to bwolf to SK~RITY CLASSIFICATION Of THIS PAGE

UNCLASSIFIED



- -- <" , . •-

ABSTRACT

The primary dermal irritation potential of guanidine
nitrate was determined in male and female New Zealand White
rabbits using a modified Draize method. The test compound
was classified as a severe primary irritant with corrosive
properties. Erythema, edema, and eschar formation (injuries
in depth) were detected at 24, 48, and 72 hours after dosing.
Irreversible skin damage was apparent at the time of
sacrifice, 14 days after dosing.

KEY WORDS: Primary Dermal Irritation+. Guanidine Nitrate,
Nitroguanidine, Munitions, Mammalian Toxicology, IRabbit
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PRZFACE

TYPE REPORT: Primary Dermal Irritation GLP Study Report

TESTING FACILITY:

US Army Medical-Research and Development Command
Letterman Army Institute of Research
Presidio of San Francisco, CA 94129--6800

SPONSOR:

US Army Medical Research and Development Command
US, Army Biom•edical Research and Development Laboratory
Fort Detrick, Maryland 21701-5010
Project Officer: Gunda Reddy, PhD

. -•J.7•Z7•, j iIAS/C: 3E162720A835/180/TLB0

GLP STUDY NUMBER: 84012

STUDY bIRECTOR: MAJ Don W. Korte Jr, PhD, MSC

PRINCIPAL INVESTIGATOR: Yvonne C. LeTellier, BS

CO-PRINCIPAL INVESTIGATOR: Joy W. Bauserman, MEd

REPORT AND DATA MANAGEMENT: A copy of the final report,
study protocol, SOPs, raw data,
analytical, stability, and
purity data of the test
compound, and an aliquot of the
test compound will be retained
in the LAIR Archives.

TEST SUBSTANCE: Guanidine Nitrate

INCLUSIVE STUDY DATES: 21 June - 24 July, 1984 LA

OBJECTIVE: The objective of this study was to determine the
primary dermal irritation potential of guanidine
nitrate in male and female New Zealand White
rabbiits.
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Primary Dermal Irritation Potential Of Guanidine
Nitrate in Rabbits--LeTellier et al

INTRODUCTION

Guanidi'ne nitrate is an intermediate and an anticipated
by-product of nitroguanidine production. NitroguAnidine, a
primary component of US Army triple-base propellants, is now
produced in a Government-owned contractor-operated ammuniticn
plant. The US Army Biomedical Research and Development
Laboratory (USABRCL), as part of its charge to evaluate the
environmental and health hazards of military-unique pollutants
generated by US Army munitions-manufacturing facilities,
reviewed the nitroguaniiine data base and identified
significant gaps in the toxicity data (1). The TOxicology
Branch, LAIR, was tasked by USABRDL to develop a genetic and
mammalian toxicity profile for nitroguanidine and related
intermediates/by-products of its manufacture or environmental
degradation products.

Objective of Study

The objective of this study was to determine the primary
dermal irritation potential of guanidine nitrate in male and
female New Zealand White rabbits.

MATERIALS

Chemical name: Guanidine nitrate

Chemical Abstracts Service Registvy No.: 506-93-4

Structural formula:

H2 N + A

C= NH2  NO3

H2N ,

Molecular structure: CH6N403

Other test substance information is presented in
Appendix A.
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The vehicle for guanidine nitrate was physiological
saline (0.9%) for injection, obtained from Travenol
Laboratories Inc., DPerfie]d, IL. The lot number used was
7C950X0, and the expiration date was Oct 85.

Your male and four female New Zealand White rabbits
(Elkhorn Rabbitry, 5265 Starr Way, Watsonville, CA) were
identified individually with ear tattoos numbered 84F429,
84F432-84F435, and P4F438-84F440 inclusive and assigned to
the study. The animal weights on the day of dosing ranged
from 2.6 to 3.3 kg. Additional animal data appear in
Appendix B.

The rabbits were housed individually in st&'inless steel,
battery-type cages with screened bottoms and automatically
flushing dumptanks. The diet consisted of 150 g/day of I
Certified Purina Chow Diet 5322 (Ralston Purina Company,
Checkerboard Square, St.. Louis, MO); water was .provided by
continuous drip from a central line. The animal room
temperature was maintained at 14.1 to 21.1*C with a relative
humidity range of 40 to 70% except during a steam outage when
it increased to 80% for several hours. The photoperiod was
12 hr of light per day.

METHODS

Group Ajignment/Acclimation

This study was conducted in accordance with EPA
guidelines (2) and LAIR SOP-OP-STX-34 (3).

Study animals were quarantined/acclimated for 19 days
before the study. D-iring.this period, the animals were given
one application of CanexO mineral oil (Pitman-Moore, Inc.,
Washington Crcssing, NJ) for earmite prevention. After
quarantine, the rabbits were maintained in the same
toxicology animal rocm for the remainder of the study. For
assignment of chemicals to application sites on individual
animals, a 4 x 8 Standard Latin Square (3) dosing scheme was
used in conjunction with the RANDOM Program on the Data
Genetal C-330 computer.

I
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Dosage Lmvels

A standard dose of 0.5 g of guanidine nitrate was used
for the -est compound sites. Physiological saline (0.5 ml)
w%_ used for the control sites.

CP '_ma rat ien

The test compound was moistened with a few drops of
physiological saline (0.9%) to make a thick paste.

Ch janl Analysis of Dosing Solution

The pH of a saturated solution of guanidine nitrate in
physiolo -2cal saline was 4.74 (the pH of the physiological
saline w s 5.2). A pH of 4.74, which would be the
anticipa ed pH of the guanidine nitrate in contact with the
skin, is within the pH rýnge for conducting this test (2).
Test Pro( edures

The backs of eight rabbits were close-clipped and
divided into 4 quadrants designated I - IV (4, 5). Areas I
and IV were intact on all animals, and areas II and III were
abraded ty making two perpendicular scratches in the stratum
corneum of the sk'n about 1 in long with an escarifier (6).
Each animal had two sites treated with the test compound:
one site was treated with the vehicle, and one was a sham
patch. The guanidine nitrate paste was placed on a 1-in.
square gauze patch which was taped to the appropriate site.
Ilienderml (Medical Products Division of 3M, St. Paul, MN) , a
semi-impervious hypoallergenic surgical tape, was used to
hold the patches in place. Vet Wrap® (Animal Care Products,
Division )f 3M, St. Paul, MNI was then wrapped securely
around th. animal, followed by Conform® elastic tape (The
Kendall Company, Boston, MA). The test compound was left in
contact with the skin for 24 hr. At the end of the exoosure
period, the wrapping and patches were removed, the skin was
wiped if 'he material adhered, and the areas were scored.

Derm 1 reactions were graded and scored according to
Table 1 ). Observations were made daily from 11 to 24 July
1984. Sc ring and grading of dermal reactions were performed
at 1, 2, , 7, and 14 days after application.
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TABLE I

EVALUATION OF SKIN REACTICNS

Erythema and Eschar Formation

No erythema 0
Very slight erythema (barely perceptible) 1
Well-defined ?rythem.a 2
Moderate-to-severe erythema 3
Severe erythema (beet redness to slight
eschpr formation injurious in depth) 4

Possib__a total erythema score 4*

Edema Fozmation

Vo edema 0
Very slight edema (barely perceptibleY I.
Slight edema (edges of area well-defined

by definite raising) 2
Moderate edema (edges raised approximately I mm) 3
Severe edema (raised more than 1 mm and
extending beyond area of exposure) 4

Possible total edema score 4*

Possible total score for primary irritation 8

*Any skin reaction more serious than severe edema,
vesiculation, ulceration, or necrosis places the chemical in
Category V.
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Duration of Study

Appendix C is a complete listing of historical events.

Chan g/e-viations

This study was conducted in accordance with all
applicable SOPs and addenda with the following exceptions:
Approximately 150 g/day of rabbit chow was provided to each
animal rather than ad libitum as stated in the protocol.
Also the animals were scored at 48 hr, in addition to the 24-
and 72-hr observations required by the protocol, to follow
more closely the progression of dermal signs in each animal.
These deviations had no effect on the results of the study.

Raw Data and Final Report Stora=

A copy of the final report, study protocols, raw data,
SOPs, and an aliquot of the test compound will be retained in
the LAIR Archives.

X3SULTS

Results from scoring the dermal irritation in each
rabbit are tabulated in Appendix D.

Animals were scored for erythema and edema at each patch
site. No erythema or edema was observed with the sham patch,
and well-defined (score 2) erythema was observed with the
vehicle patch in only one animal (#84F429) at 24 hr. The
erythema had resolved in this case by 48 hr.

Guanidine Nitrateo Intact 3tes,

Upon remooval of the wrappings at the intact sites,
erythema was present in all animals with scores ranging from
slight (score 1) to severe (score 4).. Edema, ranging from
very slight (score 1) to slight (score 2), was observed at
the intact sites of each of ýhe 8 rabbits. All signs of
edema cleared by Day 7 for 6 animals, and edema was barely
perceptible in the remaining 2 rabbits (84F432, 84F435) on
that day. The edema had resolved in all animals by Day 14.
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Guanidine Nitratea Abraded Sites

When the wraps were removed, the abraded sites of each
of the 8 rabbits exhibited well-defined (score 2) to severe
(score 4) erythema with obvious areas of devitalized tissue
surrounding the abrasion itself. All sites became necrotic
with eschar formation within the first week, with lesions on
6 animals spreading well beyond the area covered by the gauze
patch. Edema at the abraded sites was more pronounced than
at the intact sites and was graded as severe (score 4) fbr
one animal (84F439) at 1, 2, and 3 days and for another
animal (84F440) on Day 2. No edema was present in efther
animal by Day 7. The remaining 6 animals exhibited very
slight to slight edema formation which had resolved by Day 7
in all but Rabbit 84F432. The edema in this rabbit had
resolved by Day 14.

The individaal scores for guanidine nitrate at 1 and 3
days were used to determine the primary dermal irritation
index. The intact score was calculated by dividing the sum
of scores for both erythema and edema at 1 and 3 days by
twice the number of intact Sites (37/16 - 2.31). The abraded
score was calculated in a similar manner (72/16 - 4.5). The
total scorer or primary dermal irritation index, is the sum
of the intact and abraded scores divided by the total number
of intact and abraded sites [(37+72)/32 = 3.41).

IISCUSSION

The severe erythema and necrosis observed with guanidine
nitrate in this evaluation of its dermal irritation potential
indicate that the test compound should be considered a severe
irritant. Guanidine nitrate was categorized using a primary
irritation index adapted from McCreesh and Steinberg (7).
According to this classification scheme, non-irritating
compounds (Category I) have a primary irritation index of
0.50 or less. mild irritants (Category II) have indices
between 0.51 and 2.0, moderate irritants (Category III) have
indices between 2.1 and 5.0, and severe irritants (Category
IV) have combined indices between 5.1 and 8.0 and there is
necrosis, vesiculation, ulceration, and/or eschars.
Compounds that are impossible to classify because of staining
or masking of effects due to physical properties are placed
in Category V.

The primary dermal irritation index for guanidine
nitrate was 3.41. This is considered a Category III
response. However, a2':urate observation of edema was made
difficult by the severIty of the erythema and necrosis. This
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may have produced an artificially' low value for the index.,
If erythema alone were calculated, guanidine nitrate would be|
considered a Category IV compound. Moreover, since necrosis
and corrosion were also observed, guanidine nitrate was
classified as a sevare (Category IV) irritant.

The irreversible skin damage observed in this study is I
consistent with findings from other studies conducted in the
Institute in which quAnidine nitrate was applied locally in
the eye (8). The irreversible corneal erosion observed in
the ocular irritation study supports the classification of
guanidine nitrate as a severe dermal irritant in this study.

CONCLUSION

Guanidine nitrate is a severe primary dermal irritant
under the conditions of this assay.
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Appondix A: CIWCAL DATA

Chemical Name: Guanidine Nitrate

Lot Number: 123820

Chemical Abstracts Service Registry No.: 506-93-4

LAIR Code: TP030

Chemical Structure:
H2N\ +

C NH 2  N0 3

H2N

Molecular Formula: CH6N3"NO3

Molecular Weight: 122.1

Physical State: White crystalline pcwder

Melting Point: 214 0C1  •' '

Analytical Data:

Infrared srectrophctometry was performed, and tne
spectrum obtained2 was identical to the Sadtler spectrum3 for
Guanidine Nitrate. Major absorption peaks were observed at
3400 (broad), 3200, 1665, 1575, 1400, 1385, and 825 cm-1. The
grade of material obtained for this study is referred to as
the Ultralog Grade by the manufacturer. The label on the
bulk containe: states that the purity is at least 99.99%.

Source: Chemical Dynamics Corporation,
Hadley Road, P.O. Box 395,
South Plainfield, NJ

lWindholz M, ed., The Merck Index. 9th ed., Rahway, NJ:
Merck and Co., Inc., 1976: Monograph Number 4414.
2Wheeler CR. Nitrocellulose-Nitroguanidine Projects.
Laboratory Notebook 084-05-010.2, p. 62. Letterman Army
Institute of Research, Presidio of San Francisco, CA.
3Sadtler Research Laboratory, Inc., Sadtler standard spectra,
Philadelphia: The Sadtler Research Laboratory, Inc-., 1962:
Infrared Spectrogram #14498.
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Appondix A (cont.): CHEMICAL DATA

Stability:

The stability of guanidine nitrate in aqueous
solution Is demonstrated by the absorbance values
obtained fcr, astandard solution containing 20 gg/ml of
guanidine nitrate. This solution was prepared on 25 May
and kept at room temperature over the period of
analysis. From 25 May to 6 June, four assays of this
solution were performed yielding statistically identical
absorbance values.4 Since the Voges-Proskauer assay is
specific for unsubstituted and mono-substituted
guanidines, the data demonstrate that aqueous solutions
of guanidine nitrate are stable for a period of at least
12 days (Table 1).

TABLE 1: Stability Assay of a 20 jLg/ml Stanoard Solution of
Guanidine Nitrate

Date of Analysis Absorbance Values*

25 May 84 1.74 ± 0.02
29 May 84 1.76 i 0.05
30 May 84 1.76 0.02

6 Jun 84 1.76 ± 0.02

* Values ari mean ± S.D. for three replicates.

4 Wheeler CR. Nitrocellulose-Nitroguanidine Projects.
Laboratory Notebook #84-05-010.2, p 55-57,55. Letterman Army
Institute of Research, Presidio of San Francisco, CA.

I1
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Appondix B: ANIMAL DATA

Species: Oryctolagus cuniculus

Strain: Nei Zealand White (albino)

Source: Elkhorn Rabbitry
5265 Starr Way
Watsonville, CA 95076

Sex: Malm and Female

Age: Young Adults

Animals in each group: 4 males and 4 females

Condition of animals at start of study: Normal

Body weight range at dosing: 2.65 - 3.33 kg

Identification procedures: Ear tattooing
procedure. (SOP OP-ARG-1),
tattoo numbers 84F429, b4F432 -
84F435, 84F438 - 84F440
inclusive.

Pretest conditioning:

1. Quarantine from 21 June - 9 July 1984

2. Animals were close-clipped and examined 24 hours before
dosing.

Model Justification: Laboratory rabbits arm a proven
sensitive- animal model for dermal
testing.
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Appeidix C: HISTORICAL LISTING OF STUDY ELVNTS

2: Jun 84 Animals arrived at LAIR. They were
tattooed, examined for illness, and
placed under a two-week quarantine in
the Toxicology Suite.

21 Jun - 5 Jul 84 Animals were checked daily.

5 Jul 84 Rabbits were removed from quarantine.

6 - 9 Jul 84 Animals 'ere checked daily.

9 Jul 84 Animals were shaved and areas were
marked.

10 Jul.84 Test substance was applied, and animals
were weighed.

11-24 Jul 84 Animals were observed daxly.,

11 Jul 84 Bandages were removed, and arfeas were
scored 24 hours after exposure.

12 Jul 84 Animals were scored 48 hours after
exposure.

13 Jul 84 Animals were scored 72 hours after
exposure.

17 Jul 84 Animals were scored 7 days after
exposure.

ý4 Jul 84 Animals were scored 14 days after.
exposure and weighed.

25 Jul 84 Animals were sacrificed.
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Appndix D: PRIMARY SKIN IRRITATXON SCO

Summary for Inta6. Sites*

Rabbit Patch Erythema Edema
Number Sit,

Day Day
1 2 3 7 14 1 2 3 7 14

FEMALE

84F429 1 4 4 3 4 4 1 1 0

84F432 IV 2 4 4 4 4 1 0 ' 1 0

84F433 IV 1 0 0 1 0 1 0 0 0 1)

84F434 I 1 1 1 1 1 1 0ý 0 0 0

MALE
84F435 I 2 2 1! 4 & 1 0 1 1 0

84F436 IV 1 0 1 2 1 2 2 0 0 0

84F439 I 1 2 1 1 1' 1 1 0 0 0

84F440 IV 1 12 1 1 1 2 0 0 0

• See Table 1 (page 4) for explanation of scores.



LeTellier et al--15

Appendix D: VRIXARY SKIN IRRITAZION SCORES

Swuwmary for Abraded Sites*

Rabbit Patch Erythema Edema
Number Site Day Day

1 2 3 7 14 1 2 3 7 14

FEMALE

44F429 11 4 4 4 4 1 1 2 1 0 0

84F432 :I 2 4 4 4 4 1 0 2 1 :"0
84F433 I10 I 2 4 1 4 4 1 0 0 '0 0

84F434 III 2 2 2 4 . 4 2 2 0 0 0

MALE

84F435 II 3 4 4 4 4 2 1 1 0 0

94F438 III 2 2 1 4 2 2 1 2 0 0

84F439 II 3 4 4 4 4 4 4 4 0 0

84F440 Ii 4 4 4 4 4 1 4 2 0 0

See Table 1 (page 4) for explanation of scores.

:I
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